1 H NMR (500 MHz, Chloroform-d) δ 6.40 (d, J = 17.3 Hz, 3H, CH 2 =CHCO 2 ), 6.10 (dd, J = 17.3, 10.4 Hz, 3H, CH 2 =CHCO 2 ), 5.87 (d, J = 10.5 Hz, 3H, CH 2 =CHCO 2 ), 4.32-4.10 (m, 8H, CCH 2 O), 3.74 (t, J = 5.7 Hz, 2H, SCH 2 CH 2 OH), 2.81 (t, J = 5.6 Hz, 2H, SCH 2 CH 2 CO 2 ), 2.73 (t, J = 5.9 Hz, 2H, SCH 2 CH 2 CO 2 ), 2.65 (m, 2H, SCH 2 CH 2 OH). 34.69, 32.20, 31.88, 29.59, 29.26, 28.95, 26.89, 22.72, 14.18 Figure S1 shows the XPS spectra of all the polymer plates fabricated via two-photon lithography. Due to the abundance of carbon and oxygen in the polymer, both in the backbone of the structure and from adventitious surface contaminants, the intensity axis was plotted on a log scale to minimize the differences in the peak heights between the carbon/oxygen peaks and that of the other elements present. Plates fabricated using the functional photoresists all exhibited the S 2p peak (~165eV), strong evidence that the functional group is present on the surface of the plate. The F 1s (~ 688eV), N 1s (~400eV) and Si 2p (~100eV) peaks detected in the plates containing fluorine, nitrogen and silicon respectively are also indicative of this. In acidic solutions of Orange II, the positively charged protonated amines on the surface of the PETTA/NBOC plates are reversibly bound to the negatively charged sulfonated Orange II dye via electrostatic interactions. On subsequent immersion in basic media, the amines become deprotonated and release the Orange II molecules into solution. The quantity of desorbed dye can then be determined by measuring the absorbance of the solution and comparing it to solutions of known Orange II concentrations. [53] Assuming each Orange II molecule binds to only one amine, the surface density of amines can then be determined. Figure S2 shows both a deprotected PETTA/NBOC plate and a control PETTA plate after immersion in the Orange II acidic solution followed by washing. Visual inspection of both plates indicated that the Orange II dye only bound to the amines on the surface. Figure S2 . PETTA plate (left) and deprotected PETTA/NBOC plate (right) after immersing in the Orange II acidic solution and washing. The lack of color in the PETTA control plate and the orange PETTA/NBOC plate indicates that the Orange II molecules were successfully bound to the amines on the PETTA/NBOC surface.
By measuring the absorbance of Orange II solutions of various concentrations at 480 nm, a calibration curve can be constructed that would allow us to extrapolate the concentration of an unknown solution from its absorbance. Figure S3 shows the calibration curve constructed using solutions of concentration 0.01 mg/mL to 0.0005 mg/mL. Figure S3 . Calibration curve constructed using the absorbance of Orange II solutions of concentrations 0.01 mg/mL to 0.0005 mg/mL.
Thus, by measuring the absorbance of the desorbed Orange II molecules in the solutions containing the PETTA/NBOC plates, the concentration of Orange II molecules could be determined using the calibration curve. As shown in Table S2 , since the volume of solutions and the areas of the PETTA/NBOC plates were known, the surface density of the amine functional groups could be determined. The average surface density of amines was determined to be approximately 3.9 ± 0.7 x 10 8 molecules um -2 . From Figure S4a , it can be seen that due to the design of the PETTA/N-BOC structure, a selfshadowing effect was observed where emitted light from the bottom half of the sample was blocked by the top half of the sample. However, where there was no overlap of structure, i.e.
Confocal
the top half of the PETTA/N-BOC structure and the entire PETTA/N-BOC(Cys) structure, a uniform intensity could be seen. This is much clearly emphasized in the supporting videos.
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